This paper examines whether education empowers women. We exploit an exogenous variation in education induced by a longer school year in Indonesia in 1978, which fits a fuzzy regression discontinuity design. We find education reduces the number of live births, increases contraceptive use, and promotes reproductive health practices. However, except for a few outcome measures, we do not find evidence that education improves women's decision making authority within households, asset ownership, or community participation. These results suggest that, to some extent, education does empower women in middle-income countries like Indonesia.
INTRODUCTION
Women in developing countries suffer from gender inequalities. Countries like Yemen, Chad, and Pakistan have been ranked at the bottom of the World Economic Forum's Global Gender Gap Index. In Indonesia, for example, 96% of men are literate, but only 90% of women are; 86% of men participate in the labor market, but only 53% of women do; men earn US$ 6,903 on average, but women earn only US$ 2,985; only one in five legislators, senior officials, and managers are women; one in ten married women are 15-19 years old; maternal mortality rate may be as high as one in four hundred live births (World Economic Forum, 2013) .
Gender norms that subjugate women in the developing world are one of the culprits why the gender inequalities persist (Agarwal, 1994; Sullivan, 1994) . Patriarchy and traditional cultures in Asia, for example, hand more resources and power to men, which leads to women's lack of access to education, healthcare facilities, and labor markets. Perhaps the most abhorrent manifestation of these gender inequalities are what Sen (1990) terms "missing women", the shortfall of women relative to men that would have lived had they had equal access to survival-related goods.
We can empower women, the theoretical literature points out, by strengthening their threat options-resources that women can control and opportunities outside their households they can exploit (Lundberg and Pollak, 1993; McElroy and Horney, 1981; Manser and Brown, 1980) . The empirical literature also supports this claim: These papers find access to resources such as microfinance, earned income, and land rights does empower women (Pitt and Khandker, 1998; Hashemi et al., 1996; Anderson and Eswaran, 2009; Panda and Agarwal, 2005) .
In this paper, we focus on the effects of education on women's empowerment. Education may increase women's bargaining power within their households because it endows them knowledge, skills, and resources to make life choices that improve their welfare (Lundberg and Pollak, 1993; Duflo, 2012) . Empirical work also show education empowers women: It reduces fertility, increases contraceptives use, and reduces women's tolerance of gender discrimination (Breierova and Duflo, 2004; Osili and Long, 2008; Leon, 2004; Mocan and Cannonier, 2012) .
Estimation of the effects of education on empowerment, however, is difficult because women's preferences, family background, and community characteristics that affect both education and empowerment may be unobserved (Duflo, 2012) . If these unobserved characteristics correlate with education and women's empowerment, ordinary least square estimates of the effects of education will be biased. One way to solve this problem is to exploit sources of variations in education that are unrelated to women's characteristics and empowerment.
In this paper, we exploit an exogenous variation in schooling induced by a longer school year in Indonesia in 1978. Individuals who were born in 1971 or earlier experienced the longer school year in 1978 if they did not drop out of schools earlier; individuals who were born later did not. There is, therefore, a discontinuity in the probability of experiencing the longer school year between the 1971 and 1972 cohorts, which fits a fuzzy regression discontinuity (RD) design. Parinduri (2013) shows, using this fuzzy RD design, the longer school year increases years of schooling; in this paper, we focus on women and examine whether the exogenous increase in women's education affects their empowerment.
We find education reduces the number of live births, increases contraceptive use, and promotes reproductive health practices. However, except for a few outcome measures, we do not find evidence that education improves women's decision making authority, asset ownership, or community participation.
We contribute to the literature in three respects. One, we provide the causal effects of education on women's empowerment using a natural experiment that fits an RD design, which complements papers in the literature that use instrumental variable techniques.
1 Two, we analyze Indonesia, a middle-income country, which complements papers on women's empowerment in poor countries like Bangladesh, Nepal, Nigeria, and Sierra
Leone. 2 Three, we examine the effects of education on various measures of 1 These papers use, among others, school construction programmes, compulsory schooling policies, and school entry policies as instruments; see Breierova and Duflo (2004) , Osili and Long (2008) , Leon (2004) , and Mocan and Cannonier (2012) .
2 Panda and Agarwal (2005) analyze women's empowerment in a middle-income country, India; but Indonesia has a different cultural and social environment. We are not aware of papers that examine the effects of education on women's empowerment empowerment such as fertility, contraceptive use, reproductive health practices, decision making authority, asset ownership, and community participation.
We proceed as follows. Section 2 describes the longer school year. Section 3 presents the empirical strategy and the data. Section 4 discusses the results and robustness checks. Section 5 concludes. June 1978, in the middle of the 1978 academic year.) Parents associations opposed it too because, among others, they worried children had become the guinea pigs of every education ministers' desire to change education policies.
THE LONGER SCHOOL YEAR
Parents also protested the additional costs they had to incur because Daoed Yusuf reduced tuition fees by only 50% during the extended term, and it applied to students in public schools only (Tempo, 1978) .
Despite the opposition, Daoed Yusuf went ahead and changed the start of the school year by requiring students who attended schools in 1978 to remain in the same grades until June 1979. He did not provide new teaching materials; he did not change the curriculum either. Rather, he asked teachers to revise materials that they had covered in 1978 (Tempo, 1978; MPKRI, 1978) , which, in effect, makes the six-month extension in 1979 resembles a one-time longer school year.
EMPIRICAL STRATEGY AND DATA (a) Empirical Strategy
We exploit an exogenous variation in years of schooling induced by a longer school year in Indonesia in 1978, which fits a regression discontinuity (RD) design, to identify the effects of education on women's empowerment.
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Because whether a woman experienced the longer school year is not a 
where ‫ܾݕ‪݂ሺ‬‬ ሻ is a polynomial function of yob i , the year of birth of woman i.
The second-stage equation-by-equation two-stage least square (2SLS) estimation of the effects of the longer school year on education is
McCrary and Royer (2011) for a paper on the effects of female education on fertility using RD designs.
where ‫ݑ݀݁‬ is a measure of educational outcomes of woman i, and ‫ܦ‬ is the predicted value woman i's treatment status from Equation (1). The third-stage of the equation-by-equation 2SLS estimation of the effects of education on women's empowerment is then
where ܻ is a measure of empowerment of woman i, and ‫ݑ݀݁‬ is the predicted value of her educational outcome from Equation (2).
If education improves women's empowerment, we expect the coefficient of ‫ݑ݀݁‬ in Equation (3) to be negative for number of live births and positive for contraceptive use, reproductive health practices, decision making authority, ownership of assets, and community participation.
(b) Data
We use the Indonesia Family Life Survey (IFLS), a longitudinal survey of a representative sample of the Indonesian population initiated by the RAND Only ever married women were asked questions on women's fertility and contraceptive use; therefore, the sample size ranges from about 3,300-10,700 women in some specifications, which depends on the measure of outcome of we use. Only currently married women were asked questions on women's decision making authority; therefore, the sample size for decision making authority ranges from about 4,300-9,300 depending on the measure of outcome.
6 Most children in Indonesia enter primary schools in the year they are seven years old; in our basic specifications, we assume that women born in 1972 or later entered primary school in 1979 or later and, therefore, did not experience the longer school year.
zero. About 53% of women in the 1960-1971 cohorts experienced the longer school year while none of the women in the 1972-1987 cohorts did.
We use the year of birth to define the longer school year because, in developing countries like Indonesia, some people do not know their date of birth, let alone the year in which they entered primary school. In the IFLS, some people give different birthdates in different books within the same wave so that RAND has to make "best guesses" of these birthdates using an algorithm to make them as consistent as possible (Strauss et al., 2009a) .
However, we also use the year of entry into primary school to define the longer school year in some specifications as part of robustness checks.
We use two measures of educational outcomes: (1) the years of schooling, and (2) completion of senior high school, an indicator equals one if a woman completed senior high school and zero otherwise.
We use four groups of measures of women's empowerment: (1) women's fertility and reproductive health behavior, (2) decision making authority, (3) asset ownership, and (4) community participation. Women's fertility and reproductive health behavior include the number of live births, ideal number of children, and a set of indicators on whether a woman uses contraception, breastfed youngest child, took iron pills during pregnancy, or received tetanus injections before pregnancy. 7 Women's decision making authority includes a set of indicators equal one if a woman has some say on a particular household decision (i.e., either she is the sole decision maker or joint decision maker with her spouse) and zero otherwise. Outcome measures for asset ownership include a set of indicators equal one if a woman has some ownership (i.e., either she is the sole owner or joint owner along with her spouse) of a particular asset and zero otherwise. Women's community participation equals one if a woman participated in a community or government activity in the past twelve months and zero otherwise. Compared to the 1971 or older cohort, women born in 1972 or later (those who did not experience the longer school year) have on average 1.5 additional years of education. They are also more likely to complete senior high school than the older cohort.
<Insert Table 1 We do not see strong evidence of the expected effects of education on decision making authority, asset ownership, or community participation. Panel E shows the older and the younger cohorts have no differences in women's decision making authority; the averages for all types of decisions are similar except for employment decisions, in which case the older cohort is more likely to have some say on the employment choices of the respondent or spouse.
Panel F shows the older and the younger cohorts' asset ownership do not differ much except for poultry, livestock, vehicle, and household appliances.
Panel G, however, shows women in the older cohort are more likely to participate in most types of community programs.
RESULTS (a) First-stage, reduced-form and 2SLS regressions
We now discuss the first-stage regressions of the longer school year on older cohorts, the reduced-form estimates of the effects of the longer school year on education, and the corresponding 2SLS estimates of the effects of the longer school year on education. We use this discontinuity in the probability of treatment between the 1971 and 1972 cohorts as an instrumental variable for the longer school year. In row 1, we define the longer school year using the year of birth; in row 2, using the year of entry into primary school. In Panels B and C, we define the longer school year using the year of birth, which corresponds with the first-stage regressions in row 1.
<Insert Table 2 here>
In column 1 of row 1, the older cohorts are a hundred percentage points more likely to experience the longer school year, which confirms the discontinuity we see in Figure 1 . (We present bootstrap standard errors with one hundred replications in parentheses.) We find similar estimates when we include age or religion indicators as additional controls in columns 2 and 3. In row 2, using the year of entry into primary schools to define the longer school year, the estimates are 77 percentage points. Again, these estimates confirm the discontinuity in Figure The reduced-form and the 2SLS estimates in columns 1-2 of Table 3 confirm these effects: The longer school year decreases the number of live births by 0.3 and increases the likelihood that women use contraception, breastfeed their children, and receive tetanus injections by six (10%), two (3%), and nine (14%) percentage points respectively. There is no evidence that the longer school year decreases ideal number of children that the women want or increases the probability that they take iron pills: The estimate of the former is positive, but its standard error is as large as the estimate; the estimate of the latter is positive but insignificant statistically.
<Insert Table 3 <Insert Table 4 here> The reduced-form and 2SLS estimates in columns 1 and 2 show the longer school year increases the likelihood that women have some say on routine purchases, children's education and health, monthly savings, employment, and contraceptive use. However, only the estimate for monthly savings is significant statistically (four percentage points or 5%). (Figure 4 illustrates some of the reduced-form estimates.) The estimates for food eaten at home, children's clothing, and money for arisan-a form of rotating savings and credit association-are negative, but only that of money for arisan is significant statistically; the longer school year reduces the likelihood that women have a say on arisan by four percentage points (4%). <Insert Table 5 here> (e) Community participation The longer school year, however increases the likelihood of a woman participating in Posyandu or the community weighing posts-community centers that the government of Indonesia sets up to provide pre-and postnatal healthcare for women and infants-by about six percentage points (16 percent).
<Insert Table 6 here>
(f) Robustness checks
We do a number of robustness checks: (1) we include alternative polynomial functions of the assignment variable and additional control variables, (2) we use alternative assignment variables and definitions of the longer school year, and (3) we do some falsification tests. Table 7 presents the effects of education on key outcome measures using additional controls and alternative polynomial functions of the assignment variable. Columns 1 and 5 include year of birth quadratic polynomial; columns 2 and 6 year of birth quartic polynomial; columns 3 and 7 age cubic polynomial; and columns 4 and 8 both age cubic polynomial and religion indicators. Overall the results are robust; both the signs and magnitude of the estimates are similar to those in the basic results.
<Insert Table 7 here> Table 8 presents the effects of education using alternative assignment variables and different definitions of the longer school year. Columns 1 and 3 use the year of birth as the assignment variable and define the longer school year using the year of entry into primary schools; columns 2 and 4 use the year of entry as the assignment variable and define the longer school year using the year of entry. Overall, the results are robust except for a few cases in which we use the year of entry into primary schools as the assignment variable. Some of the estimates in columns 2 and 4 are insignificant statistically, which may be caused by measurement errors in the year of entry to primary schools we describe in the data section. Nevertheless, the signs and the magnitude of the estimates are similar to those in the basic results.
<Insert Table 8 here> Table 9 presents some falsification tests to see whether there are other discontinuities between the 1971 and 1972 cohorts. We consider the age of women, whether they were born in rural areas, whether they lived in rural areas when they were twelve years old, whether their biological parents were married when they were twelve years old, and whether their biological parents are currently living in the same household. In column 1, we define the longer school year using the year of birth; in column 2 using the year of entry to primary schools.
<Insert Table 9 here> All estimates are insignificant statistically at conventional level of significance; we do not find evidence that there are discontinuities in these variables between the 1971 and 1972 cohorts that may compromise identification using the RD design.
CONCLUDING REMARKS
Education reduces women's fertility, increases contraceptive use, and promotes reproductive health practices. An additional year of schooling reduces women's number of live births by 0.4 on average; it increases women's likelihood of using contraception, breastfeeding children, and receiving tetanus injections by 10, 3, and 12%, respectively. Completing senior high school reduces the number of live births by two children and increases the likelihood of using contraception, breastfeeding children, and receiving tetanus injections by 60, 17, and 57%, respectively.
There is no evidence that education improves women's decision making authority (except on savings), women's assets ownership (except that of household appliances and jewelry), or community participation (except visiting the community weighing post), at least along the measures that we examine in this paper. In any case, most women in Indonesia have some say on expenditure and children's decisions and almost all own houses or jewelry (see Panel F of Table 1 ), which perhaps drives the insignificant results. Most women do not participate in community activities, in particular women in the younger cohorts who are more educated on average (see Panel G of Table 1 ).
Therefore, it may be difficult to identify the effects of education on women's decision making authority, asset ownership, or community participation in Indonesia using the measures that we have in the IFLS even if education matters. Among the significant results, one more year of schooling increases the likelihood that women have a say on monthly savings by 6% and reduces the likelihood that they have decision making authority on arisan money by 7%. Education also increases ownership of household appliances by 5% and reduces ownership of jewelry by 2%. Education gives women some say on savings, including on moving away from arisan as means of saving. There is no evidence that education increases women's ownership of savings, however.
These findings are in line with the bargaining theory of Lundberg and Pollak (1993) , Manser and Brown (1980), and McElroy and Horney (1981) .
Education is a threat option that increases women's bargaining power within households; it endows women with knowledge, power, and resources to make Hashemi et al. (1996) find access to microfinance increases women's mobility, decision making authority, ownership of productive assets, and awareness and participation in public campaigns and protests in Bangladesh.
Our findings imply publicly funded education (the use of taxpayers' money and government resources to finance public schools) in middle-income countries like Indonesia has higher rates of returns than previous estimates in the literature because education not only produces skilled workers and informed voters, but also empowers women. Public education may increase contraceptive use (which will limit unwanted pregnancies), reduce fertility rates (with better family planning), and promote women's health practices. As women become more educated, their children may also do better because the women, among others, have their children breastfed and immunized, which reduces child malnutrition and mortality rates. Notes: In Panel A, the number in each cell is the estimate of older cohorts from a regression of longer school year on older cohorts and a set of control variables. In row 1, the longer school year equals one if a woman was born in 1971 or earlier and was still in school in 1978, zero otherwise; in row 2, the longer school year equals one if a woman entered primary school in 1978 or earlier and was in school in 1978. In Panel B, the number in each cell is the reduced-form estimate of the longer school year defined using the year of birth. Panel C reports the corresponding 2SLS estimates. The numbers in parentheses are bootstrap standard errors with 100 replications. The asteriks ***, **, and * indicate statistical significance at 1, 5, and 10%, respectively. Notes: The number in each cell in column 1 is the estimate of older cohorts in a regression of community participation on older cohorts and year of birth cubic polynomial. Each cell in column 2 is the corresponding 2SLS estimate. Columns 3 and 4 present the equation-by-equation 2SLS estimates of the effects of educational attainment and completion of senior high school on political or community participation, respectively. Bootstrap standard errors with 100 replications are in parentheses. The asteriks ***, **, and * indicate statistical significance at 1, 5, and 10%, respectively. The number in each cell is the 2SLS estimate of the longer school year, which is defined using year of birth or year of entry. Each regression includes the year of birth cubic polynomial. Bootstrap standard errors with 100 replications are in parentheses. The asterik * indicates statistical significance at 10% level.
